Three experiments investigated the ability of French newborns to discriminate between sets of sentences in different foreign languages. The sentences were low-pass filtered to reduce segmental information while sparing prosodic information. Infants discriminated between stress-timed English and mora-timed Japanese (Experiment 1) but failed to discriminate between stress-timed English and stress-timed Dutch (Experiment 2). In Experiment 3, infants heard different combinations of sentences from English, Dutch, Spanish, and Italian. Discrimination was observed only when English and Dutch sentences were contrasted with Spanish and Italian sentences. These results suggest that newborns use prosodic and, more specifically, rhythmic information to classify utterances into broad language classes defined according to global rhythmic properties. Implications of this for the acquisition of the rhythmic properties of the native language are discussed.
Learning a language requires recognizing the regularities that are linguistically relevant, while discarding irrelevant variations due to differences in amplitude, voice timbre, speech rate, and so on. Moreover, considering that most infants grow up in a multilingual environment (Harris & Nelson, 1992) , it is reasonable to think that language acquisition may require the separation of utterances according to the language to which they belong. Investigators of bilingualism view the separation of languages either as a gradually emerging ability or as an innate ability (see Amberg & Amberg, 1985 , for a review). In the past decade, infant speech perception research has established that infants under 6 months of age react to a change in the language of utterances (Bahrick & Pickens, 1988; Dehaene-Lambertz & Houston, in press; Mehler et al., 1988; Moon, PannetonCooper, & Fifer, 1993) , supporting the idea that utterances belonging to different languages can be distinguished early in life. However, these results provide only a partial description of this question. The present experiments were Thierry Nazzi, Josiane Bertoncini, and Jacques Mehier, Laboratoire de Sciences Cognitives et Psycholinguistique, Centre National de la Recherche Scientifique, Ecole des Hantes Etudes en Sciences Sociales, Paris, France. Josiane Bertoncini is now at the Laboratoire Cognition et Dtveloppement, Centre National de la Recherche Scientifique, Universitd Paris 5, Paris, France.
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conducted to specify the extent of this ability and the nature of the information that is used.
Several hypotheses can be proposed to explain how young infants discriminate between utterances drawn from different languages. The first hypothesis that we consider, the native language recognition hypothesis (N hypothesis), proposes that infants have the ability to recognize sentences that belong to their native language. According to this hypothesis, infants discriminate utterances in their native language from those in any other language. This hypothesis is compatible with all studies that have focused on very young infants' ability to discriminate between sentences from their native language and sentences from a foreign one (Bahrick & Pickens, 1988; Dehaene-Lambertz & Houston, in press; Mehler et al., 1988; Moon et al., 1993) . In some of these studies, neonates have demonstrated preference for listening to their native language Moon et al., 1993) .
Alternatives to the N hypothesis must be considered given that infants might not only discriminate sentences in their native language from sentences in a foreign one, but might also have the ability to discriminate between sentences belonging to two foreign languages. To our knowledge, this issue has only been examined in one study , in which French-born newborns were claimed not to discriminate English utterances from Italian ones. However, in their reanalysis of this experiment, Mehler and Christophe (1995) argued that French newborns discriminated sets of English utterances from Italian utterances. These results, however limited, suggest that newborns might discriminate two foreign languages.
A first alternative to the N hypothesis, which we call the general language discrimination hypothesis (G hypothesis), states that infants are capable of discriminating sentences from any pair of languages. According to the G hypothesis, language discrimination results from the ability to extract a set of properties so that any two languages would differ when these properties are compared. Following the G hypothesis, infants would discriminate sentences from any two languages from birth, irrespective of the linguistic distance between these languages.
A second alternative to the N hypothesis that we would like to consider, the rhythm-based language discrimination hypothesis (R hypothesis), stems from evidence that newborns are sensitive to prosody, that is, the overall properties of utterances such as intonation and rhythm. The R hypothesis states that infants extract prosodic, and more specifically, rhythmic properties of sentences and that they sort sentences into a small number of classes or sets based on rhythmic, timing properties. In this, the R hypothesis is in agreement with the classification of languages based on rhythm that has been proposed by phonologists (Abercrombie, 1967; Eling, Marshall, & van Galen, 1980; Ladefoged, 1975; Pike, 1945) . These phonologists have claimed that many romance languages are syllable-timed, that many Germanic languages are stress-timed, and that languages like Japanese and Tamil are mora-timed.
The rhythmic classes were first defined in terms of the timing units that define their rhythms. In stressed-timed languages, isochrony is supposedly based on the regular occurrence of stressed syllables, whereas in syllable-timed and mora-timed languages, isochrony is supposed to rely on syllables and morae tending to have equal durations, respectively. Many studies investigated the validity of this initial definition and their results, although sometimes contradictory, suggest the absence of such differences in isochrony (see reviews by Lehiste, 1977 , or Bertinetto, 1989 . In spite of these results, the notion of rhythmic classes has not been abandoned. As Beckman (1993) wrote, This typology is one of the most persistent metaphors in the history of our struggle to understand speech rhythms. It must capture some fundamental fact about rhythmic patterns across languages. Otherwise, it would have been relegated to the dustbin long ago, because taken literally as a statement about constant interval durations, as originally proposed, it was very soon proved false. (p. 458) Consequently, new definitions of the rhythmic classes were developed. Dauer (1987) proposed a list of phonetic and phonological parameters contributing to the characterization of the different rhythmic types. Among these components, the kind of syllabic structures allowed in one language, the presence or absence of vocalic reduction, and the placement and realization of stress are often considered as the three most important ones (Bertinetto, 1989; Dauer, 1983; den Os, 1988) . Recent investigations using this definition of the rhythmic classes to constrain the search of differences between the acoustic properties of the different classes brought partial evidence that these parameters might distinguish the rhythmic classes at the acoustic level (Arvaniti, 1994; den Os, 1988; Fant, Kruckenberg, & Nord, 1991; Nazzi, 1997; Sharer, Shucard, & Jaeger, in press) .
From the perspective of the R hypothesis, newborns should only be able to discriminate sets of sentences that belong to languages falling into different rhythmic classes (see Mehler, Dupoux, Nazzi, & Dehaene-Lambertz, 1996 , for a similar proposal). Experiments on native language discrimination show that young infants can discriminate utterances belonging to syllable-timed languages from utterances belonging to stress-timed languages, when one language presented is the native language (English-Spanish for Bahrick & Pickens, 1988, and Moon et al., 1993 ; RussianFrench and English-Italian for Mehler et al., 1988; EnglishFrench for Dehaene-Lambertz & Houston, in press ). So far, however, there have been no reports showing that infants do not react when sentences change from one language to another language belonging to the same rhythmic class.
The R hypothesis is consistent with the now widely accepted idea that prosody plays a central role in the acquisition of language (Morgan & Demuth, 1996) . Several studies have established that infants have an early sensitivity to the prosodic properties of natural languages. Mehler et al. (1988) have shown that both newborns and 2-month-old infants discriminate between sentences in their native language and sentences in a foreign one even when sentences are low-pass filtered, a modification of the signal that preserves prosody while reducing other linguistic information. But the role of prosody in the discrimination of sentences belonging to two foreign languages has not been investigated so far. Prosody also seems to explain infants' preference for their mother's voice (Mehler, Bertoncini, Barfi~re, & Jassik-Gerschenfeld, 1978) , for infant-directed over adult-directed speech (Fernald & Kuhl, 1987) , for native language words over foreign language words (Jusczyk, Friederici, Wessels, Svenkerud, & Jusczyk, 1993) , and also the grouping of consecutive syllables into word-like units (Morgan & Saffran, 1995) . More specifically, rhythm has been found to play a role in the perception of speech at the word level. Nine-month-old American infants were found to prefer the predominant stress pattern of English words (Jusczyk, Curler, & Redanz, 1993) . Newborns have been shown to be sensitive to the number of syllables in words (Bertoncini, Floccia, Nazzi, & Mehler, 1995; BijeljacBabic, Bertoncini, & Mehler, 1993) and to the position of lexical accent (Sansavini, Bertoncini, & Giovannelli, 1997) .
To explore the three hypotheses mentioned above, we presented newborns from French-speaking families with sets of filtered sentences in different foreign languages. The rhythmic distance between the languages presented was varied, in that the languages belonged either to two different rhythmic classes (English and Japanese, in Experiment 1) or to the same class (English and Dutch, in Experiment 2). The N hypothesis predicts that infants should fail to discriminate in both of the experiments, as it states that only the utterances in the native language are recognized and therefore discriminated from those in any other language. The G hypothesis predicts discrimination in both cases. Finally, the R hypothesis predicts discrimination only when the sentences belong to languages from two different rhythmic classes (in this study, English and Japanese). In all experiments, infants were presented with sentences that were low-pass filtered with a cutoff frequency of 400 Hz to reduce segmental information while preserving prosody. Several monolingual speakers of each language were used to record the sentences in the present study. This differed from previous studies, in which one bilingual speaker was used to record the sentences in both languages. However, as Curler, NAZZI, BERTONCINI, AND MEHI.ER Mehler, Norris, and Segui (1992) have argued that even very proficient bilinguals are dominant in one of their languages, it appeared safer to rely on monolingual speakers, provided that several speakers of each language are used in order to ensure that infants discriminate between languages rather than between speakers' voices or ways of speaking.
Experiment 1

Method
Stimuli. The stimuli consisted of 40 English and 40 Japanese sentences (see lists in the Appendix). Four female native speakers of each language were recorded. Each speaker read 10 sentences of her native language in an adult-directed speech style. In selecting the speakers, efforts were made to minimize voice quality differences (pitch and timbre), both within and between languages.
The sentences were matched across languages on number of syllabic constituents, which varied from 15 to 21, and mean duration, which was of about 3,100 ms. The sentences were low-pass filtered using a filter with a 400-Hz frequency cutoff, a transformation that reduces segmental information while preserving prosody.
Procedure and design. Each infant was tested by the same experimenter in a sound-attenuated room. No other persons were allowed in the booth during the experiment. Infants were awakened about 2.5 hr after nursing and roused until a quiet, active state was obtained. They were then placed in a reclining position in a special chair that reduces head movements. The pacifier was held in place by an adjustable mechanical arm. The experimenter sat on a chair out of sight of the infant and remained quiet until the end of the experimental session. He could intervene during the experimental session to readjust the pacifier in the event that the infant lost it. However, this was allowed only during the first minutes of the experiment (that is, more than 5 min before the end of the familiarization phase) to prevent any possibility of interaction between the infant and the experimenter during the critical minutes of the experiment. If the infant lost the pacifier later then the 5th rain before the end of the familiarization phase, the infant's data were discarded from the analyses.
The experiment started with a l-rain silent baseline, during which the infants' spontaneous sucking rate was registered. The criterion for selecting high-amplitude (HA) sucks was fixed at the same value for all of the testing sessions and for all participants (it corresponded to an average of about 80% of sucks being considered as HA sucks; see Floccia, Christophe, & Bertonciui, 1997) . After the baseline, a familiarization period started during which the occurrence of HA sucks resulted in the presentation of 1 sentence taken from a list of 20 sentences (i.e., 10 sentences from two different speakers of the same language). The presentation of the stimuli was randomly ordered, and the minimal time interval between the onset of two consecutive stimuli was set to 4 s, resulting in a maximum presentation rate of 15 stimuli per minute. The familiarization period lasted at least 5 rain, and was completed when a 25% decrement in sucking rate was registered over 2 consecutive mln compared with the rate of the immediately preceding minute. When this criterion was reached, stimuli were changed from one language to the other for infants in the experimental group (change in language), whereas infants in the control group continued to be presented with stimuli of the same language but were changed to the other two speakers (no change in language). Thus infants in all groups first heard a set of sentences from two speakers and, after the change, a new set of sentences from two new speakers. The postshift period lasted 4 min.
The stimuli were stored in digital form on the computer. For both the familiarization and postshift periods, the corresponding 20 stimuli were first presented in a random order, then were randomly reordered and played again, and so on until the end of the period. Within each period, stimuli were then played several times. Participants were randomly assigned to one of the four subgroups resulting from the crossing of the two main variables: language order (English or Japanese sentences first) and condition (control or experimental). There were 10 participants in each subgroup.
Apparatus. A Babisol pacifier was connected to a pressure transducer (Gould 13-461550), which in turn was connected to an IBM 386-compatible personal computer via an analog to digital board (Data Translation 2814). The computer detected each sucking response, and registered its amplitude and the time between its occurrence and that of the preceding suck. When an HA suck was detected, a stimulus was delivered by an Oros AU22 board, via a stereo amplifier (Rotel RA820B*3), and two loudspeakers (Martin Control Monitor DB92), at a normal level of intensity.
Participants. Ninety-one infants from French families were tested within the first 5 days after delivery. They were healthy, full-term newborns recruited at the Port Royal Maternity Hospital in Paris, France. They had suffered no complications during pregnancy and delivery, and had been classified as normal after neurological evaluation on their 1st or 2nd day of life (AmielTison, 1977) . All participants weighed more than 2,700 g at birth and had l-rain Apgar scores of more than 8 and 5-mln Apgar scores ofl0.
Fifty-one infants were excluded for the following reasons: falling asleep (21), irregular or insufficient sucking (15, 13 of them being excluded for HA sucking rates lower than 10 on 1 of the last 2 min before shift or the 1st mln after shift), failing to reach the familiarization criterion within 15 mln (7), rejecting the pacifier (6), or crying (2). Forty infants (20 girls and 20 boys) completed the experiment. They had a mean age of 3.0 days (SD = 1.3) and a mean gestational age of 39.8 weeks (SD = 1.1). Their mean birth weight was 3,406 g (SD = 388).
Results
For the 40 infants who completed the test, the mean duration of the familiarization phase was 7.3 min. There was no difference between the experimental group and the control group (7.3 min for both groups). The average sucking rates of experimental and control groups are displayed in Figure 1 .
An overall analysis of variance (ANOVA) was performed on HA sucking rates during baseline and the last 5 and 2 preshift min, with the main variables of condition (experimental vs. control) and language order (English first vs. Japanese first). During these three periods, there was no significant effect of condition on the baseline, F(1, 36) = 3.26, p = .08, on the last 5 preshift min, F(1, 36) = 3.60, p = .07, and on the last 2 preshift mitt, F(1, 36) < 1. The order variable had no effect on the baseline, F(1, 36) < 1, and the last 5 preshift rain, F(1, 36) = 2.85, p = .1, but a significant effect appeared on the last 2 preshift min, F(1, 36) = 6.40, p = .02, between participants who had heard English sentences (mean sucking rate: 32.2 per min) and participants who had heard Japanese sentences (mean sucking rate: 25.0 per rain). However, order did not interact with the condition variable on any of the three preshift measures, F(1, 36) < 1, in all cases. To evaluate the effect of the change of stimuli, we compared the last 2 preshift min with the first 2 postshift min. These comparisons revealed a significant increase in sucking rates in the experimental group, F(1, 19) = 9.95, p < .01, and no difference in the control group, F(1, 19) < 1. There was a significant interaction between shift (2 last preshift min vs. 2 first postshift min) and condition, F(1, 38) = 4.51, p = .04, indicating that the experimental group's recovery (+9.8 sucks) was significantly larger than that of the control group (+1.4 sucks). Moreover, there was no interaction between order and shift, F(1, 38) < 1, even when restricted to either the control or the experimental group, F(1, 18) < 1, in both cases. Consequently, the interaction between order, condition, and shift was not significant, F(1, 36) < 1, demonstrating that order had not significantly influenced the way infants had reacted to the stimulus change.
Discussion
The present results show that newborns from Frenchspeaking families can discriminate English sentences from Japanese sentences, two languages that are unknown to the newborns tested in this experiment. The fact that we used four monolingual speakers for each language allows us to assert that newborns are sensitive to differences between the two languages and suggests that the interspeaker variability is less salient than the differences between the languages themselves. Newborns thus appear to discriminate between sets of sentences from two foreign languages, one language from a stress-timed class, the other from a mora-timed class. The fact that this result was obtained with filtered stimuli moreover suggests that prosody provides enough information to differentiate sentences from two foreign languages, at least when the languages belong to different rhythmic classes. Thus, newborns can discriminate between sets of sentences on the basis of prosody across two pairs of rhythmic classes: stress-timed versus syllable-timed , and stress-timed versus mora-timed (this experiment). It should be noted that discrimination of the sets of sentences only required an average familiarization time with the first set of sentences of about 7 min, followed by a 2-min exposure to the new set of sentences: These relatively short times of exposure suggest that discrimination might be based on the extraction of a very simple parameter or, at least, on a parameter for which the language processing device is specifically tuned.
The results of the present experiment do not fulfill the prediction of the N hypothesis according to which newborns should be unable to detect a change in the language of the sentences when neither language is the native one. Therefore, the N hypothesis fails to explain the newborns' ability to discriminate between two foreign languages. Thus, although the native language may have a special status at birth, as evidenced by preference results Moon et al., 1993) , the ability to discriminate languages goes beyond the recognition of the sentences belonging to the native language. This brings us to the remaining G and R hypotheses. These two hypotheses differ on the predictions they make about the discriminability of utterances from languages that belong to the same rhythmic class: The G hypothesis states that newborns should be able to discriminate, whereas the R hypethesis affirms they should not. Experiment 2 was designed to assess the behavior of infants confronted with two stress-timed languages: English and Dutch.
Experiment 2
Method
Stimuli. Forty English and 40 Dutch sentences were used (see lists in the Appendix). The English material was the same as that used in Experiment 1. The 40 Dutch sentences were matched with the English ones on their number of syllables, which varied from 15 to 21. Four female speakers of Dutch were recruited, each of whom recorded 10 of the sentences. Construction of the materials was the same as for Experiment 1. Again, efforts were made to minimize voice quality differences between the speakers, both within and between languages.
Procedure, apparatus, and design. The procedure and the apparatus were identical to those described in Experiment 1. Participants were randomly assigned to one of the four subgroups resulting from the crossing of the two main variables: language order (English or Dutch sentences first) and condition (control or experimental). There were 10 participants in each subgroup.
Participants. Ninety-two French-born infants were tested within the first 5 days after delivery. They were healthy, full-term newborns recruited at the Port Royal Maternity Hospital in Pads, France. They were selected according to the same criteria as those used in Experiment 1.
Fifty-two infants were excluded for the following reasons: falling asleep (20), irregular or insufficient sucking (15, 11 of them being excluded for HA sucking rates lower than 10 on 1 of the last 2 min before shift or the 1st min after shift), falling to reach the familiadzation criterion within 15 mln (6), rejecting the pacifier (6), or crying (5). Forty infants (20 girls and 20 boys) completed the experiment. They had a mean age of 2.9 days (SD = 1.1) and a mean gestational age of 39.9 weeks (SD = 1.0). Their mean birth weight was 3,383 g (SD = 391).
Results
For the 40 infants who completed the test, the mean duration of the familiarization phase was 8.8 min. There was no difference between the experimental and control group (8.7 and 9.0, respectively), F(1, 38) < 1. The average sucking rates of experimental and control groups are displayed in Figure 2 .
As for Experiment 1, an overall ANOVA was performed on HA sucking rates during baseline and the last 5 and 2 preshift min, with the main variables of condition (experimental vs. control) and language order (English vs. Japanese sentences first). The analysis revealed no difference between groups on these three periods, F(1, 36) < 1, in all cases.
The comparisons between the last 2 preshift re_in and the first 2 postshift rain revealed no significant difference in sucking rates for both the experimental group, F(1, 19) = 2.12, p = .16, and the control group, F(1, 19) < 1. Accordingly, there was no interaction between shift (2 rain" before vs. 2 rain after the shift) and condition, F(1, 38) < 1. In addition, the interaction among condition, order, and shift did not reach significance, F(1, 36) < 1.
Discussion
The results of Experiment 2 indicate that newborns do not discriminate between filtered sentences of English and Dutch. Because English and Dutch belong to the same class (stress-timed), these results support the view that newborns do not distinguish sentences when the languages they belong to fall within the same rhythmic class. Thus, these results conflict with the prediction of the G hypothesis, according to which newborns discriminate utterances from any pair of languages, whereas they are compatible with the R hypothesis, which holds that newborns are able to discriminate utterances only if they belong to languages from two different rhythmic classes.
The experiments conducted up until now suggest that the newborns' ability to discriminate between sentences from individual languages is influenced by rhythmic distance, hence supporting the R hypothesis. Evidence was found that discrimination of sets of sentences by newborns is obtained only when the two languages from which they are extracted belong to different rhythmic classes. The R hypothesis, however, more specifically states that young infants sort utterances into different classes defined by their global rhythmic properties, independently of the precise identity of the language to which they belong. This statement suggests that, within a rhythmic class, intraclass similarity overrules interlanguage differences for young infants. The following experiment explored this issue, through the study of newborns' ability to discriminate between senten6es from two different rhythmic classes when sentences from more than • one language for each class are presented.
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Experiment 3
Participants. Seventy-six French-born infants were tested within the first 5 days after delivery. They were healthy, InU-term newborns recruited at the Port Royal Maternity Hospital in Paris, France. They were selected according to the same criteria as those used in Experiments 1 and 2. Forty-four infants were excluded for the following reasons: falling asleep (16), irregular or insufficient sucking (10, 8 of them being excluded for HA sucking rates lower than 10 on 1 of the last 2 rain before shift or the 1st rain after shift), failing to reach the familiarization criterion within 15 rain (9), rejecting the pacifier (7), or crying (2). Thirty-two infants (12 girls and 20 boys) completed the experiment. They had a mean age of 2.8 days (SD = 0.8) and a mean gestational age of 40.0 weeks (SD = 1.1). Their mean birth weight was 3,631 g (SD = 459).
Stimuli. Twenty English, 20 Dutch, 20 Italian, and 20 Spanish sentences were used (see lists in the Appendix). The English and Dutch material was a subset of that used in Experiment 2. For each language, two native female speakers recorded 10 sentences. Construction of the materials was the same as for the previous experiments. Efforts to minimize voice quality differences between the speakers were made, both within and between languages.
Procedure, apparatus, and design. The procedure and the apparatus were identical to those described in Experiments 1 and 2.
In each phase of the experiment, each infant was presented with a list of 20 sentences (i.e., 10 sentences from two different speakers of two different languages). During the familiarization phase, infants in the rhythmic group heard two languages belonging to the same rhythmic class, and changed to the two languages from the other rhythmic class in the test phase (English and Dutch, and then Spanish and Italian, or the reversed order). Infants in the nourhythmic group first heard two languages from two different rhythmic classes, and then the two remaining languages (English and Italian, and then Dutch and Spanish, or the reversed order; English and Spanish, and then Dutch and Italian, or the reversed order). Infants were randomly assigned to one of the two modalities of the condition variable (rhythmic or nonrhythmic). There were 16 infants in each group.
Results
For the 32 infants who completed the test, the mean duration of the familiarization phase was 8.9 min. There was no difference between the rhythmic and nonrhythmic group (8.7 and 9.1, respectively), F(1, 30) < 1. The average sucking rates of the rhythmic and nonrhythmic groups are displayed in Figure 3 .
As for Experiment 1, an overall ANOVA was performed on HA sucking rates during baseline and the last 5 and 2 preshift min, with the main variable of condition (rhythmic vs. nonrhythmic). The analysis revealed no difference between groups on these three periods, F(1, 30) < 1, in all cases.
The comparisons between the last 2 preshift min and the first 3 postshift min revealed a significant increase in sucking rates in the rhythmic group, F(1, 15) = 15.97, p = .001, and an absence of increase in the nonrhythmic group, F(1, 15) < 1. Moreover, it revealed a significant interaction between shift (2 last preshift min vs. 3 first postshift min) and condition, F(1, 30) = 5.93, p = .02, indicating that the 
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Figure 3. Sucking-rate averages during baseline (BL), last 5 min of familiarization (-5 to -I), and 4 rain of test (+ 1 to +4) for rhythmic and nonrhythmic groups in Experiment 3. The bars above and below each point indicate the standard error of the mean. rhythmic group's recovery (+10.9 sucks) was significantly larger than that of the nonrhythmic group (+ 2.2 sucks).
To compare this experiment with the previous experiments, we conducted another analysis including only the first 2 postshift min. The interaction between shift (2 min before vs. 2 rain after the shift) and condition showed a tendency toward discrimination but failed to reach significance, F(1, 30) = 2.75, p = .11. However, the separate analyses of the two groups confirmed the significant increase in sucking rates in the rhythmic group, F(1, 15) = 15.38, p = .001, and the absence of difference in the nonrhythmic group, F(1, 15) = 1.76, p = .20. One possible explanation for this merely marginal interaction may be related to the fact that infants in the nonrhythmic group heard the two types of rhythm during the same period. This increased stimulus variability might have made the task more difficult, and might explain why this group presented a slight increase in sucking rates on the first postshift minute, F(1, 15) = 3.49, p = .08.
Discussion
In this experiment, half of the infants were presented with sentences from combinations of languages belonging to the same rhythmic class (rhythmic group), whereas the other half was presented with sentences from combinations based on two different rhythmic classes (nonrhythmic group). This difference in the way languages were combined was found to affect infants' reaction to the change of sentences, with only infants from the rhythmic group displaying an increase in sucking rates after the change. Because the set of stimuli heard by both groups of newborns was the same throughout the session and across subjects, the difference in behavior cannot be explained by the choice of the languages contrasted, but only by the difference in the way they had been combined. Thus, the present results support the notion that rhythmic distance between languages plays a role in the newborns' ability to discriminate sentences, therefore bringing new evidence in favor of the R hypothesis.
The difference in behavior between the two groups of infants also leads to several inferences concerning newborns' ability to discriminate sentences from individual languages. First, the absence of a reaction in the nonrhythmic group suggests that newborns might not be able to discriminate English sentences from Dutch ones, nor Spanish sentences from Italian ones, thereby going in the same direction as the results found in Experiment 2. Second, the discrimination in the rhythmic group suggests that newborns should be able to discriminate either English or Dutch sentences, from either Spanish or Italian sentences. This in turn predicts that infants can use rhythmic information not only to distinguish between sentences that belong to foreign languages when one is stress-timed and the other mora-timed, as was shown in Experiment 1, but also when one is stress-timed and the other syllable-timed. Whether rhythm is the critical parameter that would account for all these observed results remains to be shown in future research.
General Discussion
The data presented above show that newborns are able to discriminate between filtered sentences drawn from different foreign languages on the basis of prosodic information. The fact that several speakers of each language were used in all experiments suggests that discrimination was based on languages' rather than speakers' related properties. The present results extend Mehler et al.'s (1988) results, showing that sentences from different languages can be discriminated even when both languages are unfamiliar to the infant.
Experiments 1 and 2 demonstrate that sentences from all language pairs are not equally discriminable: Evidence for sentence discrimination was found for the English-Japanese contrast, but not for the English-Dutch contrast, suggesting that language rhythmic distance is relevant for this discrimination. Experiment 3 showed that newborns discriminate between sentences that differ on their global rhythmic properties, even when combinations of different languages are presented during both the familiarization and the test periods (stress-timed English and Dutch on the one hand, syllable-timed Spanish and Italian on the other hand). This suggests, as we predicted, that the rhythmic information used to discriminate sentences is class-specific rather than language-specific.
Given these results, only one of the three hypotheses presented in the introduction appears to be valid, namely the R hypothesis. The other two hypotheses are not supported by the results obtained: The N hypothesis cannot account for the discrimination of English and Japanese sentences by French-born newborns found in Experiment 1, and the G hypothesis cannot explain the absence of discrimination between English and Dutch sentences found in Experiment 2. Moreover, neither of these hypotheses can explain the results found in Experiment 3. However, the R hypothesis correctly predicted the results of all three experiments: the discrimination of sentences only when infants are presented with a change of rhythmic classes. Thus we now have results showing that newborns discriminate filtered sentences from stress-timed and mora-timed languages (Experiment 1) and from stress-timed and syllable-timed languages Moon et al., 1993 ; Experiment 3), but not from two different stress-timed languages (Experiments 2 and 3). Moreover, we predict from Experiment 3 that newborns would not discriminate Spanish from Italian, two syllabletimed languages. This indicates that newborns use prosodic information to classify utterances according to broad language classes (although it would now be relevant to know whether the native language is discriminated from another language belonging to its rhythmic class). More important, the present results suggest that the rhythmic distance between languages influences newborns' discrimination performance. Thus, we propose that these classes might be defined in terms of rhythmic, timing properties, and that this classification might reflect the newborns' ability to process rhythmic information.
That infants have an ability to capture rhythmic information from birth might explain that they will acquire the rhythmic regularities of their native language very early in life. Indeed, Jusczyk, Cutler, and Redanz (1993) have shown the emergence, between the age of 6 and 9 months, of a preference for bisyUabic words with a strong-weak (trochaic) pattern over bisyllabic words with a weak-strong (iambic) pattern in American infants. Because the trochaic pattern is the predominant rhythmic pattern of English words (Cutler & Carter, 1987) , this result suggests that infants have learned this regularity of their native language by the age of 9 months. The acquisition of this regularity has also been shown to influence the way 7.5-to 9-month-old infants segment speech into word-like constituents (Houston, Jusczyk, & Newsome, 1995; Jusczyk & Aslin, 1995; Morgan & Saffran, 1995) . Rhythmic patterns have also been shown to influence speech segmentation (Gerken & Mclntosh, 1993) and production (Gerken, 1996) in early childhood.
The newborns' ability to process rhythmic information evidenced by our results is also important for the acquisition of language, as a series of experiments suggest that timing greatly influences the way in which adults process speech. Several studies have shown that the strategies used by adults while segmenting speech are based on the rhythmic properties of their native language (Cutler & Butterfield, 1990 Cutler, Mehler, Norris, & Segui, 1986; Cutler & Norris, 1988; Mehler, Dommergues, Frauenfelder, & Segui, 1981; Otake, Hatano, Cutler, & Mehler, 1993) . Three strategies, one corresponding to each of the three rhythmic classes presented earlier, have been described as follows: French speakers seem to rely on the syllable, English speakers on the alternation of strong and weak syllables, and Japanese speakers on the mora. Moreover, these strategies were found to be used even when listening to foreignlanguage input, suggesting that they might be deeply embedded in the speakers' language-specific competence, and acquired at a very young age (Cutler et al., 1986; Otake et al., 1993) . By showing that newborns classify utterances according to the same rhythmic classes as those found in the study of adults' speech segmentation, the present results support the plausibility of such an early specification.
One way to explain how infants discriminate languages (and will develop the adult rhythmic strategy specific to their native language) is to postulate that they can represent all rhythmic units used by adults, and use the one that corresponds to the language they are hearing. Evidence to support this hypothesis has been sought by studying newborns' ability to discriminate words differing on their number of rhythmic units. Although newborns were found to be sensitive to number of syllables (Bertoncini et al., 1995; Bijeljac-Babic et al., 1993) , they were not found to react to a change in number of morae in a context of fixed number of syllables (Bertoncini et al., 1995) . Moreover, van Ooijen, Bertoncini, Sansavini, and Mehler (1997) found that newborns do not discriminate a list of strong-strong from a list of weak-strong English bisyllables, then failing to evidence newborns' sensitivity to the difference between strong and weak syllables in a context of bisyllabic words. Taken together, these results might suggest that newborns cannot represent all the rhythmic units used by adults, and might use a universal unit of representation (Bertoncini et al., 1995) . However, we propose an alternative to this interpretation. It has been shown that the syllable (or some correlate thereof, such as the vowel) is particularly salient to newborns (Bertoncini & Mehler, 1981; Bertoncini, BijeljacBabic, Jusczyk, Kennedy, & Mehler, 1988) . It might then be that the use of lists of words having a constant, and small, number of syllables (or vowels) rendered the number of syllables (or vowels) to be the more salient information. This might have resulted in newborns' not reacting to more subtle differences such as number of morae and vowel quality differences between the strong and weak syllables. If so, the absence of discrimination found using bisyllabic words would not necessarily mean that newborns are not sensitive to rhythmic differences between languages.
For the time being, we do not have the possibility to choose between these alternatives. However, the comparison between the studies on newborns' perception of rhythmic units and the present results on language discrimination allows us to conjecture that the newborns' sensitivity to rhythmic information might emerge only at the level of the sentence. On the one hand, no evidence has been found suggesting newborns' sensitivity to the rhythmic units that define the stress-timed and the mora-timed classes when presenting them with bisyllabic words (Bertoncini et al., 1995; van Ooijen et al., 1997) . On the other hand, Experiment 1 showed that newborns discriminate sentences that belong to languages from these rhythmic classes (Japanese and English), the sentences having between 15 and 21 syllables. This sensitivity to sentence rhythmic properties is also supported by Experiment 3 (discrimination of sentences from a stress-timed class and sentences from a syllabletimed class). This suggests that newborns already have the sensitivity to differences between the various types of rhythm, provided that they are presented with stimuli larger than words. Although more data will be needed to understand more fully how rhythmic information is used by infants in the process of language acquisition, the experiments reported here provide evidence suggesting that newborns are sensitive to the rhythmic properties of fluent speech.
